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SECTION A 
THERMAL ENERGETICS 
Use a separate answer book for this section 
Answer any THREE (3) of the following FIVE (5) questions 


Suggested time 60 minutes — 20 minutes per question 


QUESTION 1: (20 minutes) 


A fish from a temperate climate is exposed to a change in ambient temperature from low to high 
temperatures during spring. How are its 

a) Behaviour 

b) Physiology and 

Cc) Biochemistry 


affected by this change? 


Use diagrams to illustrate your brief answers. 


QUESTION 2: (20 minutes) 


a) List the conditions that are required for reliable measurement of BMR and briefly describe 
why they have to be met. 


b) How are total BMR/SMR and mass-specific BMR/SMR affected by body mass in 
endothermic and ectothermic organisms? 


ro) Briefly describe the doubly labelled water technique for measurement of metabolic rate 
and list its advantages and disadvantages 


Use diagrams to illustrate your brief answers. 


QUESTION 3: (20 minutes) 


Draw and briefly explain diagrams of metabolic rate as a function of speed in 
a) Quadrupedal runners 
b) Bipedal runners 
c) Bipedal hoppers 
d) Fliers 
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QUESTION 4: (20 minutes) 


Draw and briefly explain diagrams of (i) body temperature and (i1) metabolic rate as a function of 


ambient temperature in a: 


Hibernator 
Daily heterotherm 
Ectotherm 


Homeothermic endotherm 


QUESTION 5: (20 minutes) 


a) 


b) 


c) 
d) 


List the conditions that are required for reliable measurements of BMR and briefly describe 
why they have to be met. 


What does the mouse-to-elephant curve illustrate? 
How are total BMR and mass-specific BMR affected by body mass in endotherms? 


Can you measure total BMR and mass-specific BMR in ectotherms? 
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SECTION B 
OSMOREGULATION 
Use a separate answer book for this section 
Answer the following TWO (2) questions 
Note there is internal choice within question SEVEN (7) 


Suggested time 60 minutes — 10 minutes per question 


QUESTION 6 
Answer all of the following questions (suggested time 30 minutes i.e. 10 minutes each) 


a) There are several ways in which water and solutes pass across cell membranes and epithelia in 
animals. Outline the three main processes of solute transport and describe the physiological 


mechanisms involved in each, using labelled diagrams as necessary in your answer. 


b) Describe the strategies that can be used by animals to maintain the volume, osmolarity and 
ionic composition of their body fluids, in relation to that of the surrounding environment. You 
need to describe how animals maintain the volume, osmotic and ionic composition of their 
own body fluids, in relation to the surrounding environment and use terms such as “regulator” 


and ‘“‘conformer”’. 


c) Describe the excretory and osmoregulatory organs in Amphibians, Mammals, and Insects. For 
each of these animal taxa, also describe how urine is formed, the main types of end products of 


nitrogen metabolism and how these are related to the animal’s habitats. 
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QUESTION 7 


Answer any THREE (3) of the following FIVE (5) questions 


(suggested time 30 minutes i.e. 10 minutes each) 


a) What mechanisms are used by animals to maintain osmoregulation in the marine environment? 


b) What mechanisms are used by animals to maintain osmoregulation in the freshwater 


environment? 


c) What mechanisms are used by animals to maintain osmoregulation in the terrestrial 


environment? 


d) What mechanisms are used by animals to maintain osmoregulation in the intertidal zone? 


e) What mechanisms are used to maintain osmoregulation in an aquatic environment which dries 


out on a regular basis? 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


